Background: Priority setting and decision-making in relation to self-management of multiple conditions is particularly challenging for both patients and health professionals. The aim of this study was to validate a conceptual model of selfmanagement priority setting and decision-making in multimorbidity and confirm factors that influence self-management prioritizing and decision-making in a sample of patients with acute coronary syndrome and type 2 diabetes mellitus. Methods: This was a qualitative study using deductive directed content analysis. A purposive sample of 21 participants with acute coronary syndrome and type 2 diabetes mellitus that were admitted to a Shanghai hospital were interviewed. Results: Participants provided evidence to confirm all but one of the factors from the conceptual model. Internal factors influencing self-management predominated. Agreement with recommended treatment, functional capacity and perceived synergies, antagonistic effects, or interactions among the conditions and prescribed treatments, was emphasized. The facilitators and barriers to priority setting and decision-making were related to available resources, provider communication and, to a lesser extent, confusion about recommendations, and treatment complexity. Some participants were also concerned about treatment side effects. Conclusions: Internal factors (personal beliefs, preferences, and attitudes) and facilitators and barriers (knowledge, finances, social support, and transportation) were related to changes in priority setting and decision-making and selfmanagement behavior in this sample. Health education, which includes case studies with shifting self-management priorities is recommended, rather than a unique disease-specific focus. Further research, exploring the relationship between these factors and changes in the dominant condition and related management, using valid and reliable instruments that capture these key factors, is recommended.
Introduction
The incidence and related burden of acute coronary syndrome (ACS) and type 2 diabetes mellitus (T2DM), continues to rise in most countries in the world. In 2012 in China, the incidence of ACS was 19.7% and ACS-related mortality was 4.9% among T2DM patients. 1 Recent studies indicate that mortality and adverse psychosocial burden are significantly higher among patients with both ACS and T2DM compared to those with ACS alone. 2, 3 Due to the acute lifethreatening and unexpected nature of ACS, the self-management and recovery trajectory of ACS is a complex process for patients with both diseases. 4 Therefore, these patients may need more or different information and skills related to two health conditions as opposed to managing either condition alone. [5] [6] [7] Self-management refers to an individual's engagement in activities related to lifestyle change, symptom monitoring, psychosocial regulation, and treatment regimen adherence. 8, 9 It enables individuals to take control of their health problems by making their own decisions and performing self-chosen actions. 10 Self-management is increasingly promoted as a key component for improvement in the overall health of people with multiple morbidities. 11, 12 However, patients with comorbid disease report difficulty and confusion integrating numerous self-management behaviors, 13, 14 creating a cascade of crises due to increasing health challenges. 15 Patients with comorbid disease may adopt several strategies to resolve their health challenges and manage their daily lives including ceasing, modifying, or adding self-management activities to deliver an ideal balance between perceived gains and losses. 16 Priority setting regarding self-management refers to the urgency or importance a patient places on the practice of a particular aspect of self-management, and decision-making is the choices a patient makes about the self-management activities. 17 Priority setting and decision-making in relation to self-management have been described as "implicit and iterative" (p.753) processes (connected and constantly changing) for patients with comorbid disease. 17 Decisionmaking may move through several steps, including identifying the problem, generating and evaluating information (alternatives), making and implementing a decision, and evaluating decision effectiveness. 18 Cognitive strategies, such as prioritizing and reframing (e.g. regulating the attention given to their health conditions), enhance patients' ability to manage their multiple health conditions. 11 Research has confirmed that patients with multiple conditions, prioritized and reprioritized conditions and their management; adjusting actions according to the perceived importance and severity of conditions. 19, 20 Previous investigators have reported that co-morbidities have a significant impact on self-management behavior and when patients with diabetes perceive their diabetes as the less severe condition, they selectively prioritize self-management of the more seriously perceived co-morbid condition (e.g. ACS). 11, 21 Similarly, in a narrative review of 13 studies that investigated priority setting and decision-making in individuals with comorbidity, it was found that individuals prioritized the "dominant" condition and this partially drove their self-management practices. 17 Patients with co-morbidities prioritized the "dominant" condition based on whether there was a condition that would trigger both positive and negative changes in the other condition(s), or a condition that had an unpredictable course, or greater perceived severity, or had a significant impact on their daily life. 17 This review, included one quantitative study (crosssectional survey, n=1901) of patients with diabetes, and also included studies with wide variations in sample sizes and numbers and types of comorbid conditions. 17 Nevertheless, it illustrated through a final conceptual model (see Figure 1 ) that priority setting and decisionmaking in individuals with multiple conditions were not fixed and changed in accordance with the internal factors and facilitators and barriers. 17 The authors identified a series of factors within these two major categories. 17 Internal factors included: agreement with recommended treatment, emotional impact, functional capacity, selfimage, perceived ease of treatment, perceived personal control, perceived synergies, antagonistic effects, or interactions among the conditions and prescribed treatments, preferences regarding medication use and sociocultural values (p.751). 17 Similarly, the facilitators/barriers were identified as: available resources, confusing recommendations, treatment complexity, provider communication and treatment side effects (p.751). 17 In the United States, another mixed methods study (n=387) identified some similar factors that influenced decision-making in selfmanagement of patients with multiple conditions, such as complexity of treatment regimens, lack of treatment response and side effects. 12 Patients with T2DM were more motivated to change their lifestyle and improve their self-management of diabetes after being diagnosed with serious diabetes-related complications. 13 However, patients with T2DM who experience an acute coronary event present a unique group of patients with these comorbidities, who also need to adapt and modify their self-management practices with the dominant condition (ACS or T2DM). 21 In this context, individuals with multiple conditions re-prioritize at pivotal points, such as when they are diagnosed with an additional or new condition; often struggling to develop new selfmanagement skills and/or accommodate changes in lifestyle and medication use. 19 In consideration of the evidence presented, it is essential to understand the processes of self-management prioritization and decision-making to assist patients with ACS and T2DM to effectively navigate and manage their multiple health issues. However, within this group, little is known about self-management prioritization and decision-making. Therefore, the aim of this study was to validate the conceptual model and confirm factors that influence self-management prioritizing and decision-making proposed by Bratzke et al. 17 in a sample of patients ACS with and T2DM (see Figure 1 ) admitted to a Shanghai hospital in China.
Methods

Study design
A qualitative interview study using deductive directed content analysis was used to examine patient perceptions about priority setting and decision-making. 22, 23 As time is also important in perceiving and enacting priority setting, two semi-structured interviews were undertaken: one faceto-face while the patient was still an inpatient following an ACS event, and the second by telephone within four weeks of discharge from hospital. This study was approved by the relevant university and hospital human research ethics committees (2016-148R; SHSY-IEC-3.0/16-20/01). Its purpose was explained to all prospective participants prior to interview and all participants signed a written consent form. All data were de-identified and pseudonyms were assigned to participants. The investigation conforms with the principles outlined in the Declaration of Helsinki. 
Setting and sample
The study was conducted at a major hospital in Shanghai. The inclusion criteria were: admission for an ACS event with existing T2DM, aged 18 years or more, and able to speak, understand, and write Mandarin (simplified Chinese). Individuals with severe debilitating medical or related conditions, for example physician-diagnosed cognitive problems, persistent muscle spasms, or severe mental illness were excluded.
The sample was recruited through a two-stage process which initially requested participation at the time a survey was completed. One hundred and sixty participants completed the survey. 24 As this was a qualitative study, it was expected that a purposive sample of between 20-30 participants would be required. 25 Only 68 of the 160 survey participants were asked; 21 were willing to be interviewed on discharge and after discharge from hospital. Of the 21 patients, 18 were male.
Data collection
Interview topics included the understandings that participants had of their health conditions and their management, and their perceptions of behavioral change or expected behavioral change (for interview scripts see Table 1 ). Face-to-face, semi-structured interviews were conducted with 21 participants at the coronary care unit (CCU) in the hospital. The telephone-based follow-up interview focused on how participants felt they were managing their health conditions at home. The interviews ranged from 16-47 min in length, with telephone-based interviews somewhat shorter (range 4-22 min).
All interviews were conducted by the researcher (X-LL), a registered nurse and native Chinese speaker and were digitally audio recorded, and then transcribed verbatim. The first five face to face interviews and the first five telephone-based follow-up interviews were transcribed in full in Chinese and translated into English by the researcher (X-LL). This allowed all researchers (English only speakers (three) and Chinese and English speakers (two)) to check the interviewing techniques, data quality, and facilitate coding of textual data. However, participants' meanings may get lost in the translation process as translation is also an interpretive act; "staying in the original language as long and as much as possible" is recommended by scholars (p.315). 26 Therefore, to ensure the accuracy of the findings and avoid loss in translation, the remaining interviews were transcribed into Chinese, and then coded and analyzed by a researcher (X-LL) and checked by another bilingual researcher (C-JW; Chinese and English).
Data analysis
Data analysis commenced with the researcher becoming familiar with the interview material through listening and reading (re-reading) transcribing recorded information, then organizing material for easy retrieval and identification. Directed content analysis enabled evidence to be synthesized in consideration of the a priori conceptual model. 17 Analysis begins by identifying key variables or concepts as initial coding categories using existing theory or prior research. 22, 23 Transcripts were first coded, with specific codes derived from the conceptual model relating to internal factors and facilitators and barriers, which were entered into NVivo 11. 27 The remaining un-coded interview data were reviewed to ensure that no meaningful factors or codes were missed. Therefore, the formative matrix of main factors was derived deductively from the conceptual model and directed the analysis and presentation of the findings. 17 Quotes or meaning units for each main factor from the conceptual model were then identified to support and confirm these factors. 22 A single case study is presented below to illustrate the use of key internal factors related to priority setting and decision-making that influenced the change in the dominant condition and management from ACS to T2DM. 
Face-to-face interview questions
Telephone-based follow-up interview questions 1. Can you tell me a bit about your main health problems? 2. What prompted you to seek help at the hospital on this occasion? 3. How much do you feel you already know about taking good care of yourself when you return home? 4. Have you received any health education about your condition since you came to hospital? 5. Do you think that the health education you have received will help you to take good care of yourself when you are at home? 6. What problems do you think you will face when you change your behavior? 7. What do you think will make it easier to change your behaviors?
1. How have you been since you were discharged from hospital? 2. What advice from the hospital have you been following? 3. Which actions have been easy for you to take on? 4. What are the health actions you have not been able to implement? 5. Do you feel confident you can improve your health by taking the actions that were recommended for you while you were in hospital? 6. Is there anything else you would like to tell me about how you are managing your condition since you got home from hospital?
Findings
Most participants were male and were aged between 35-79 years. They had been diagnosed with T2DM for between 0.5-20 years and the majority were diagnosed with non-ST-elevation myocardial infarction (NSTEMI) (see Table 2 ).
Internal factors
All internal factors reported by Bratzke et al. 17 to influence self-management prioritizing and decision-making were described by study participants, with the exception of selfimage. Most commonly mentioned were personal beliefs, preferences, and attitudes (including perceived personal control, preferences regarding medication use and sociocultural value), followed by agreement with recommended treatment, functional capacity, and for some participants perceived synergies, antagonistic effects, or interactions among the conditions and prescribed treatments. The internal factors influencing self-management priority setting and decision-making among patients with ACS and T2DM are presented using illustrative quotes in Table 3 .
Facilitators and barriers
Most participants discussed available resources such as knowledge, finances, social support, and transportation. Also evident was provider communication and, to a lesser extent, confusing recommendations, treatment complexity, and treatment side effects. Most of the participants described a lack of knowledge, financial resources, or social support to manage ACS and T2DM at home. The facilitators and barriers linked to excerpts from patients' interview transcripts are presented in Table 4 .
Example of a typical case: decision-making and priority-setting in self-management of comorbidity
This case describes a patient who changed his self-management priorities after experiencing an ACS event and illustrates the factors (as posited by Bratzke et al.) 17 related to priority setting and decision-making in self-management. Mr Xian Tan (pseudonym) was 66 years old and had been diagnosed with T2DM for about 15 years. He was overweight and physically inactive. He had also been diagnosed with hypertension for "about 20 to 30 years." Admitted to hospital due to myocardial infarction, he indicated a lack of awareness of symptom recognition for an acute coronary event. As he said, "Even when I had severe chest pain. I thought it was just muscular spasm or nerve pain" (interview in hospital). He did not realize the seriousness of his diabetes and did not pay it attention for a long time because he did not feel "any symptoms," which might have meant that he would not strictly adhere to health professionals' advice. However, ACS is an acute life-threatening condition and Mr Xian Tan was motivated to change his lifestyle and pay more attention to diabetes when he felt that he was "already sick" and found diabetes could lead to serious cardiac problems after experiencing an ACS event (health threat): "I didn't feel any The internal factors that influenced his priority setting and decision-making in self-management included: personal beliefs, preferences, and attitudes ("I should pay more attention since I am already sick [have ACS]"), agreement with recommended behaviors ("At least I will do as directed by doctors"), interactions among the conditions and self-management ("It might be a better outcome if I paid attention to it [diabetes]"), perceived capacity to engage in recommended self-management behaviors ("I don't see many difficulties"), as well as perceived health threat of diabetes ("Now I am serious when looking at the health problems and the life habits [I] need to pay more attention").
Discussion
Using a sample of Chinese patients with ACS and T2DM, the aim of this study was to validate the conceptual model and confirm the factors proposed by Bratzke et al. 17 that influence priority setting and decision-making in selfmanagement. The novelty of these findings was demonstrated in that the conceptual model and most factors posed by Bratzke et al. 17 , have been confirmed for the first time in a sample of patients with the specific comorbidities of ACS and T2DM. Understanding this conceptualization and applying and managing specific factors, within the education and support of patients with these comorbidities, can assist patients, nurses, and all health professionals, to better prioritize aspects of self-management. Participants described that their self-management priority was to recover from an ACS event and develop a healthy lifestyle. Furthermore, they prioritized a "dominant" condition (ACS) and were aware of the benefits of self-management to protect their health status following an ACS event.
Diabetes had a lower priority when participants did not feel "any symptoms" or influences, but T2DM was prioritized in terms of consequences and complications after experiencing an ACS event. This is similar to a previous study where patients with co-morbid conditions assigned hypertension the lower priority, as hypertension had no symptoms. 28 Bower et al. 29 reported that patients with multiple diseases prioritized their conditions based on their functional effect. Those with multiple conditions prioritized one dominant condition based on its perceived severity and symptoms and their consequences.
In this sample, the ACS event may have influenced lifestyle changes and focused participants' attention on the long-term impact of diabetes, although initially the priority was on surviving the acute ACS event. However, the literature indicates that adherence to lifestyle changes can be challenging in cardiac rehabilitation [30] [31] [32] and the ACS event itself may not provide sufficient impetus for patients with diabetes to make lifestyle changes. When counselling patients, healthcare professionals can include key aspects of the decision-making process and shifting priorities, using the factors identified within the model, to understand the cognitive processes that influence day-to-day priority setting when self-managing multiple conditions. The use of case studies with shifting self-management priorities within educational programs is recommended, rather than unique disease-specific self-management or lifestyle recommendation programs. 17 
Internal factors and processes
The findings from this study indicate that personal beliefs, preferences, and attitude (e.g. perceived personal control and preferences regarding medication use) were the main internal factors that influenced everyday self-management priority setting and decision-making among patients with T2DM and ACS. The narrative review by Bratzke et al. 17 included patients with a range of 2-10 co-morbid conditions, including multiple forms of cardiovascular disease. By comparison, our sample reflects a particularly high-risk group of patients with both ACS and T2DM, and therefore represents a more homogeneous group than those reported in the review. Further research in specific populations is recommended.
All the internal factors were supported in this study except self-image. Two of the 13 studies 33,34 in the narrative review described how patients with multiple conditions (23 patients aged 50 years old with four or more chronic health conditions) would not adopt self-management strategies if these conflicted with their self-image. For example, using equipment to support functioning or ease symptoms could also be a sign of premature ageing, and could be viewed negatively in relation to their self-image. 33 When patients were facing challenges to identity or self-image, related behaviors may be avoided. 33 As simply surviving was the primary focus of participants, issues of self-image (how patients perceived themselves) may not have been captured in this short follow-up period of up to four weeks discharge. Therefore, self-image should remain in Bratzke et al.'s 17 priority setting and decision-making model. Participants in this sample were predominantly male and Chinese cultural values may have influenced the absence of self-image as an identifiable factor. Within China, other researchers have reported that self-image significantly influenced male preference to self-manage at home. 35 
Facilitators and barriers
Participants' ability and involvement in self-management priority setting and decision-making were mainly influenced by available resources (e.g. lack of finance, knowledge, social support, or transportation). The greater the burden and number of comorbidities, the lower was their ability to prioritize and make decisions in relation to management for patients with T2DM. 20 A previous survey reported that Chinese people with T2DM reported a lack of knowledge and skills to apply the knowledge to different or practical situations, even if they had some diabetes knowledge. 36 This could explain why most of the participants emphasized that they lacked the necessary knowledge or skills to manage their multiple conditions after experiencing an ACS event, or participants were not confident in their self-management of both conditions. Participants described how they rarely came to the hospital outpatient department or primary care facilities to check their blood sugar level if they did not have a glucometer machine at home due to lack of health insurance. Lack of health insurance or a very low reimbursement rate for outpatient health services in China (reimbursement rate for outpatient health services was only 5.5%), was an important financial factor that may have reduced the use of the outpatient service or primary care utilization among Chinese patients. 37 In addition, participants also described the difficulties of follow-up of the self-management activities with limited social or practical support after discharge. This is consistent with a previous study showing that having higher social support was a significant predictor of performing self-management behaviors among Chinese patients with diabetes. 38 Given the strength of internal factors -perceived personal control, preferences and sociocultural values, agreement with recommended treatment, and functional capacity -assessment of these factors by health professionals in partnership with individuals experiencing multi-morbidity, may provide a more informed understanding about how self-management will need to be reprioritized or what factors will influence decision-making in relation to management for the individual. Health professionals could also include content of the steps in the decision-making process (identifying the problem, generating and evaluating information (alternatives), making and implementing a decision, and evaluating decision effectiveness) in relation to treatment decisions, to enhance personal control. Further quantitative research with specific patients with high-risk multi-morbidity, is warranted to explore the impact of specific factors on changes to management decisions, or the selection of the dominant condition. An instrument which captures the defined factors should be developed and tested in appropriate samples, with the potential to extend the qualitative research to-date into generalizable findings, as well as provide a tool that is useful to clinicians.
Limitations
Participants were sampled from a single hospital in China; the factors, facilitators, and barriers confirmed may have limited transferability outside of this context. Moreover, the telephone-based follow-up interview was conducted within four weeks after discharge from the hospital and focused on how participants were self-managing their health conditions at home. However, changing behavior may occur from 2-8 months. 39 The timing of the follow-up interview may not have captured the factors that influence self-management behavior prioritization and decision-making that might have occurred at a later time. The follow-up interview time for some participants was short in duration, which may have affected the quality of the data. Although a semi-structured interviewing approach was used, responses from participants may have been constrained by the topics and prompt questions used. Females often refused to participate in either the original survey or interviews due to fatigue. Female patients with ACS have a poorer prognosis and tend to be older at presentation than men. 40, 41 Further research to capture female perspectives is suggested.
Conclusions
Overall, in patients with ACS and T2DM, the findings from this study serve to validate the conceptual model proposed by Bratzke et al. Personal beliefs, preferences and attitude (e.g. perceived personal control, preferences regarding medication use, and sociocultural value) were found to be the main internal factors that influenced everyday self-management priority setting and lack of resources (e.g. lack of finances, knowledge, social support, and transportation) were the main barriers that affected participants' ability and involvement in selfmanagement priority setting and decision-making. The inclusion of information within health education programs, relating to the internal factors and facilitators and barriers in the prioritizing of dominant conditions and their management is advocated.
Implications for practice
• • Internal factors (personal beliefs, preferences, and attitudes) and facilitators and barriers (knowledge, finances, social support and transportation) to the selection of a dominant condition and management, have been supported in this sample of individuals experiencing acute coronary syndrome and type 2 diabetes mellitus. • • Health professionals could include education of the steps within the decision-making process to enhance personal control for individuals experiencing multi-morbidity. • • Providing a case study of how management becomes reprioritized relative to the severity of the condition, functionality, and symptoms experienced, may enhance self-management.
